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FURTHER CONSIDERATIONS ON THE STIMULATING EFFECT 
OF PHYTOHEMAGGLUTININ FROM PHASEOLUS VULGARIS 
ON PHAGOCYTOSIS, IN VIVO
E. G. Boshnakova
The outstandingly valuable biological qualities of phytohemagglutinins 
(PHA) surged a reasonable and easily explainable interest and implied the 
carrying out of numerous and thorough investigations, particularly inten­
sive in the past several years.
The hemagglutination properties of substances of plant origin are well 
known ever since the end of the nineteenth century (2), whereas in 1960, 
Nowell (10) demonstrated the mitogenic activity and transformation ac­
tion of PHA from Phaseolus vulgaris with regard to lymphocytes of the 
peripheric human blood, in vitro. However, there is still a great paucity 
and discrepancy of data concerning the PHA action, in vivo. Following 
the application of PHA to humans, firstly by Humble (6, 7) and there­
upon by other authors too (4, 5, 8, 9, 12), the studies, in vivo, on the effect 
of this preparation are deemed more necessary on account of the possibi­
lities opened for its practical use in certain morbid conditions.
The observations made by a number of authors (7, 8, 9, 11, 12) warrant 
the acceptance of the PHA as a non-specific stimulant of immunologic pro­
cesses. It is perfectly well known that phagocytosis constitutes a basic link in 
the immunologic protection of the organism. Proceeding from the latter 
circumstance and from the concepts that PHA are a general cellular stimu­
lant, the authors (Tzoneva-Maneva, Boshnakova) traced up the influence of 
PHA on phagocytosis. As a result of these investigations, we established 
that PHA accounts for the stimulation of phagocytic activity of leukocytes 
of the peripheric human blood, in vitro, in the average with 330% (3).
The problem of confirming in vivo the phenomenon, observed by the 
authors in vitro, was of particular interest. The present work with which 
the task is assumed of following up the effect of PHA upon the phagocy­
tosis, in vivo, is published as an answer to the question referred to earlier 
and as a continuation of previous studies (3).
Method
i
The investigations were carried out during the spring on 'two groups of 
small experimental animals: 1) mice and 2) rats.
The preparation Phaseolosaxin was employed (isolated, amorphic type,, 
pure protein PHA from a certain Phaseolus vulgaris sort), dissolved in 
serum aritficialis and dosed in quantity 10 mg per kg body weight, with 
concentration of the solution 1 mg/ml. The preparation was applied intra- 
peritoneally.
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Dead bacterial suspension (through heating at 60° C for one hour) in 
physiological saline solution was utilized with density about 2 milliards 
microbic bodies per milliliter. The suspension was prepared from the same 
strain Staphylococcus aureus*.
The numerical value of the phagocytic reaction was accepted to be ex­
pressed by the opsonic-phagocytic index (1). Two smears per animal in the 
first group and four smears — in the second group — were used for its de­
termination. In each smear 100 intact leukocytes (including non-phagocy- 
tic cells) were counted. Thus, the opsonic-phagocytic index for each animal 
was determined by counting 200 or 400 leukocytes (for the first and second 
group respectively).
The investigations were carried out by groups in the following manner:
F i r s t  g r o u p  17 sexually mature white mice, with average weight 
20 gr, were injected with 0.2 ml bacterial suspension 24 hours after intra- 
peritoneal injection of 2 ml beef-peptone broth (for provoking exudation). 
Immediately thereafter 12 of the mice received 0.2 ml Phaseolosaxin, whilst 
the remaining 5 the same quantity physiological saline solution. Part 
of the exudate was withdrawn by means of a sterile Pasteur pipet 45 min 
after the application of the preparation and smears were accordingly pre­
pared. After fixation, the smears were stained according to Romanowsky— 
Giemsa.
S e c o n d  g r o u p  — 3 ml beef-peptone broth was injected intraperi- 
toneally into ten 2-month-old white albino rats with average weight 60 gr, 
and 24 hours later — 0.6 ml bacterial suspension. Immediately thereafter,
0.6 ml Phaseolosaxin was administered to 5 of the animals whilst the re­
maining 5 received the same quantity physiological saline solution. The 
smears were made at the same time and in the same manner as with the 
former group.
Results and Discussion
The results of the experiments performed are illustrated in table 1 and 2. 
Table 1 presents the data about the animals of group one.
T a b l e  1









1 1 .0 3 ± 0 .0 2 7 0.91 ± 0 ,0 1 1 0 .4 6 ± 0 .0 7
2 0 .9 7 ± 0 .0 5 8 0 .9 3 ± 0 ,0 4 2 0 .5 4 ± 0 .0 8
3 1 .1 6 ± 0 .1 8 9 1 .0 5 ± 0 .0 1 3 0 .5 5 ± 0 .0 6
4 1.06 ± 0 .0 6 10 0 .9 4 ± 0 .0 4 4 0 .8 1 ± 0 .6
5 0 .8 7 ± 0 .0 5 11 0 .9 5 ± 0 .0 2 5 0.51 ± 0 .0 9
6 0 .93  ± 0 .0 4 12 1.02 — —
Mean for experimental 
animals (injected with PHA)
1 .0 0 ± 0 .0 9 Mean for 
controls
0 .6 2 ± 0 .0 3
* We wish to express our deep gratitude to Prof. P. Panayotov, in charge of the Chair 
of Microbiology, Dr. R. Marinova and Dr. A. Panayotova for their kindness in providing 
us the bacterial strain.
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It is evident from the table that the phagocytic activity of all the inject­
ed with Phaseolosaxin mice exceeds that of the controls (in the average 
fivefold). The statistical reliability of the difference between the phago­
cytic activity of the PHA treated mice and the controls is verified by the 
criterium t. In this case t =  2.50 (0.99 >  p >  0.98).
The data recovered with the second group of experimental animals are 
similar to the results just reported; they are illustrated in table 2.
T a b l e  2
Phagocytic Activity in Rats Injected with Phaseolosaxin and of the Respective
Controls
Experimental 
animal № M Control № M
1 2 .0 6 ± 0 .0 8 i 0 .77—
2 1 .1 7 ± 0 .1 1 2 0 .6 8 ± 0 .2
3 1 .8 7 ± 0 .3 3 0 .8 6 ± 0 .0 7
4 2 .6 9 ± 0 .3 4 0 .6 8 ± 0 .0 3
5 1 .9 0 ± 0 .0 3 5 0 .7 7 ± 0 .0 4
Mean 1 .9 4 ± 0 .2 0 .7 6 ± 0 .1 3
The phagocytic activity of the injected with Phaseolosaxin rats is greatly 
increased (in the average 2.5 times) as compared to the controls. In this 
case t =  8.45 (p>0.99).
Endeavouring to elucidate the problem whether under the effect of Pha­
seolosaxin the phagocytic activity rises at the expence of the increased per- 
centual of phagocytized cells or else, at the expence of the increased indivi­
dual activity of the same, the results of the experiment were analyzed under 
this particular aspect. The percentage of phagocytic cells in the injected 
with Phaseolosaxin mice averages 29.5 against 20.2 in the controls where­
as in the rats, accordingly 35.6 against 22.8. It is evident from the results 
herein reported that the PHA injection accounts for an increase of the num­
ber of phagocytic cells, participating in the phagocytic processes, in the 
mice — with 46.2% and in the rats — with 56.1%. Along with that, the 
phaseolosaxin treated animals exhibit a stimulation also of the individual 
activity of phagocytes, manifested by a higher number of phage bacteria 
per cell.
The results show furthermore, that the Phaseolosaxin, applied intrape- 
ritoneally in the determined concentration, stimulates the phagocytic 
activity of the experimental mice and rats.
Rather intriguing appears to be the item about the mechanisms by which 
the preparation employed exerts influence upon the phagocytosis. During 
intraperitoneal application of PHA, the duration of its effect is rather short 
so as to justify an explanation of the phagocytosis stimulation observed 
with the antibody production. In all likelihood, the excitablity of phago­
cytes in this case is altered under the direct effect of the preparation.
The prompt excitability alteration of the phagocytes is the first immu­
nologic response to the alien antigen. Thus, the antigenic properties (quali-
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ties) of the PHA are proved (13). The latter fact warrants the explanation 
of the stimulating action of PHA upon phagocytosis with its peculiar anti­
genic properties. In this instance, the mechanism of action in vivo, resem­
bles that recorded in vitro (3). Bearing in mind that the “ immuno-reacti- 
vity of the phagocyte reflects also the influence of a variety of external 
and internal 'hormonal etc.) factors upon the macroorganism “(1), in explain­
ing the phenomenon observed the interference of humoral factors should, 
therefore, by no means be discarded. The general background of the expe­
riment herein described does not warrant the judgement (assessment) of 
this particular aspect of the problem. Its further elucidation will be subject 
to future investigations.
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K ВОПРОСУ O СТИМУЛ ИРУЮЩЕМ ДЕЙСТВИИ ФИТОГЕМАГГЛ ЮТИ НИ HA 
ИЗ PHASEOLUS VULGARIS HA ФАГОЦИТОЗ IN VIVO
Е. Г. Бошнакова 
Р Е З Ю М Е
Препарат Phaseolosaxin (изолированньш в аморфном виде чистьш 
протеин ФХА из определенного сорта растения Phaseolus vulgaris), при- 
мененньш внутрибрюшинно на мьшах и крьюах в определенной концен­
трации, оказьтает стимулирующее действие на фагоцитоз. Под воздей- 
ствием ФХА, число фагирующих клеток наростает на 46—56%, причем 
одновременно с зтим повншается и их индивидуальная активность.
ФХА, в его качестве антигена, рассматривается как стимулятор иммун- 
ннх процессов в организме, вшражением которнх является фагоцитоз.
